Each of these different approaches has revealed constraints on the identity of the neural systems that mediate language; these studies have also described the marked and specific effects of language experience on the organization of these systems.
Introduction
This review will discuss recent studies from the past two years directed toward these issues within the domain of human language, which we have grouped into three main sections: first, the neurobiology of language in adults; second, alterations in the organization of the language systems of the brain in adults who have had different and specific alterations of language experience; and third, the neurobiology of language acquisition during development. [11, 13, 28, 29] . A common requirement of syntactic processing is the integration and maintenance of information over time as a sentence unfolds. This aspect of syntactic processing requires verbal short-term memory, a process that includes areas within inferior prefrontal areas and, in particular, Broca's area [26,27,30**,31] .
Organization of language in normal adults
Adult plasticity: reorganization of language systems following b.rain damage and training As described above, both studies of the effects of brain damage and studies employing neuroimaging techniques consistently describe a greater role for the left hemisphere in speech and language in most adults. Control of the production of speech is ubiquitously lateralized and is a hallmark feature of hemispheric specialization in humans. Therefore, of considerable interest are two recent reports of the new development of speech production capabilities within the right hemisphere of an adult several years following callosotomy [32, 33] . Within the domain of language comprehension, investigators have long noted recovery of function in adults with aphasia, but very little is known about its neural substrates. A recent ERP study has documented shifts in language lateralization that occurred with recovery from aphasia following strokes in adults [34**]. The patterns of recovery were different for different aphasia syndromes/lesion locations, raising specific hypotheses about the mechanisms of recovery of function.
For example, typical Wernicke's aphasics display a shift of function to the right hemisphere that is long lasting, whereas patients with Broca's aphasia display a transient shift to the right hemisphere that is followed by a return to left laterality. These results suggest considerable long-term neural plasticity for at least some aspects of language. Consistent with this hypothesis are ERP studies of normal adults that have documented changes in language-related cerebral activity following specific language training [35,36",37] .
Developmental plasticity: effects of altered language experience during development
Sign language
An enduring issue in the neurobiology of language concerns the origins of the specialized role of language areas within the left hemisphere and whether they arise from a specialization specifically for the processing of linguistic information or whether they are linked to more general aspects of processing, such as the sensory/motor information important in speech perception and production.
A powerful approach for examining this issue has been the comparison of the neurobiology of aural/oral spoken languages with that of visual/manual sign languages. Both signed and spoken languages are highly structured systems displaying constraints at many levels of linguistic analysis, and they display similar developmental timetables and critical periods. However, the surface forms of signed languages are markedly different than those of spoken languages: the former depend upon contrasts of visual spatial location and motion, whereas the latter depend upon the perception of rapidly changing auditory spectral information.
Despite these differences, studies of the effects of brain damage on sign language report a central role for the left hemisphere, suggesting that its role in language derives from higher-order properties of language 1381. In addition, studies of sign aphasia have provided evidence for a role of the right hemisphere in aspects of sign comprehension [39] .
Recent PET, fMR1 and ERP studies of sign processing in neurologically intact individuals report many similarities in the patterns of activations within the left hemisphere for both signed and spoken/written language [40-42,43'] . In addition, however, in contrast to the pattern for spoken language, fMR1 and ERP studies of both deaf and hearing native signers report large activations within the right hemisphere during sign comprehension [41,43*] . This inclusion of the right hemisphere in the language system may only occur during a limited, critical period of development, as similar activation is not observed in late learners of American Sign Language (A Newman et a/, Sot Neurosci Abstr 1997, 23:1059). These results, which demonstrate the activation of classical left hemisphere language areas during the processing of native languages of markedly different form and modality, emphasize strong biases of the left hemisphere in processing higher-order aspects of language. The activation of the right hemisphere in early learners of sign language reveals the additional role of specific processing requirements of the language in determining the final organization of language systems of the brain. A key goal for future research along these lines, as in all research in neuroplasticity, is to specify the effects of different ages of occurrence of the altered language experience.
Bilingualism: effects of early and late acquisition of a second language
Over the past several decades, studies of the effects of brain damage in bilinguals have reported cases in which one of the languages learned is lost while another is spared [44, 45] . Trends Cogn Sci 1997, 1:203-209 . This paper illustrates the use of ERPs to test the hypothesis that different linguistic processes elicit distinct patterns of neural activity, supporting the view that they are separable processes.
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